Results: After baseline differences were controlled for, caregivers in the enhanced treatment group had significantly fewer depressive symptoms after the intervention than did the control subjects. These effects were sustained for 3.1 years after baseline, similar across gender and patient severity level, and sustained after nursing home placement or death of the patient.
Conclusions:
Counseling and support lead to sustained benefits in reducing depressive symptoms in spouse-caregivers of Alzheimer's disease patients and should be widely available to provide effective, evidence-based intervention for family caregivers. Fami ly members, often at great personal cost, provide much of the care for older adults with Alzheimer's disease and other dementias in the community (1) . Family caregivers of relatives with Alzheimer's disease are at high risk for psychological distress, with rates of clinical depression and depressive symptoms far in excess of those for agematched comparison subjects (2) . This risk persists over the many years of caregiving (3) and even after caregiving ends with the death of the care recipient (4) .
Carefully designed psychosocial interventions have been shown to be effective in reducing caregiver depressive symptoms (5, 6) . Little is known about the long-term impact of caregiver interventions in reducing depressive symptoms. Caregiver intervention studies rarely follow participants for longer than a year or after potentially stressful transitions in caregiving, such as the nursing home placement or death of the care recipient. The New York University Spouse-Caregiver Intervention Study provided an ideal context in which to study the long-term impact of caregiver intervention on depressive symptoms. Over 9.5 years, 406 spouse-caregivers, enrolled in two successive cohorts, were randomly assigned to either enhanced counseling and support intervention or to usual care, which served as a control condition. The project is unique in that it has followed caregivers for a long period of time, with little attrition. Results from the first 206 subjects enrolled in the project have been reported previously (6, 7) and indicate that the intervention had an increasingly stronger effect on depressive symptoms in the first year after enrollment (6) . Analyses of the entire study group of 406 caregivers and of the long-term effects of the intervention on depressive symptoms beyond the first year have not heretofore been reported.
Because the intervention was designed to improve caregiving skills, mobilize the support of naturally existing family networks, and provide the opportunity for counseling as needed over the entire course of caregiving, we hypothesized that the intervention would yield sustained benefits in reducing depressive symptoms, regardless of gender or level of dementia severity, not only while the family member continued to provide care at home but also after potentially stressful events such as nursing home placement and death of the patient. A secondary hypothesis was that the demonstrated effectiveness of the caregiver intervention in comparison to usual care for symptoms of depression 1 year after enrollment for the first cohort would be replicated in the second cohort, even though educational material and community supports have become increasingly available for caregivers since the study began. Finally, we were interested in exploring whether the intervention was of similar effectiveness for caregiving husbands and wives and for caregivers of patients at all levels of dementia severity.
Method

Subjects
Each study subject was the spouse of a patient with a clinical diagnosis of Alzheimer's disease and had the primary responsibility for the patient's care. All patients were living at home with their spouses at baseline. In each family, the patient or the caregiver had to have at least one other relative living in the New York City metropolitan area.
Subjects were recruited through the New York University Alzheimer's Disease Center, the local chapters of the Alzheimer's Association, media announcements, and referrals from physicians, social workers, lawyers, Alzheimer's disease day care centers, and social service agencies. The institutional review board of the New York University School of Medicine reviewed and approved this project. Written consent to participate in the project was obtained from each caregiver, as well as from any other participating family members.
The total study group consisted of 406 caregivers. The study had two enrollment phases, resulting in two cohorts of subjects. In the first phase, 206 subjects were recruited over a 3.5-year period beginning in August 1987. In the second phase, an additional 200 subjects were recruited over a 5.5-year period beginning in June 1991.
Study Design
After a comprehensive baseline assessment, study subjects were randomly assigned by lottery to one of two groups-a treatment group that received enhanced counseling and support or a control group that received the usual care offered family members of patients at the New York University Alzheimer's Disease Center. Participants were free to seek additional assistance and support elsewhere at any time throughout the study.
All caregivers were interviewed every 4 months during the first year and every 6 months thereafter, by telephone or in person, with the comprehensive battery of structured questionnaires first administered at baseline.
All caregivers were followed until 2 years after the death of the patient or until they refused or were no longer able to participate in the study. The analysis for this report is confined to the first 5 years after enrollment, the time period for which we have followup interviews for the most recently enrolled subjects. Thus, the analyses include the results of up to 12 interviews: intake, every 4 months for the first year, and every 6 months for years 2 to 5. Of the original 406 subjects, we assessed 380 (93.6%) at 1 year, 328 (80.8%) at 3 years, and 223 (54.9%) at 5 years of follow-up.
Treatment
The enhanced counseling and support treatment was delivered by counselors with advanced degrees in social work or allied professions and has been described in detail in a recent publication (8) . The first component consisted of two individual and four family counseling sessions that included relatives suggested by the caregiver but never included the patient. The content of these sessions was determined by the needs of each caregiver (e.g., learning techniques for management of troublesome patient behavior, promoting communication among family members). Counselors also provided education about Alzheimer's disease and community resources.
The second component of the intervention was participation in a support group, beginning after the first follow-up interview. Caregivers in the group receiving enhanced treatment agreed at baseline that they would join support groups that met weekly and provided a venue for continuous emotional support and education. The third component of the treatment was ad hoc counseling-the continuous availability of counselors to caregivers and families to help them deal with crises and with the changing nature and severity of their relatives' symptoms over the course of the disease. The emergence of new psychiatric and behavioral problems of patients, which are generally more stressful than the need for assistance with activities of daily living or physical limitations (2), often precipitated ad hoc calls from caregivers. Ad hoc counseling made it possible for caregivers and families to determine the amount of contact they had with the counselors beyond the scheduled structured sessions. Each caregiver in the enhanced treatment group was offered all of the treatment components. Caregivers in the usual care group received the services provided to all families of patients at the New York University Alzheimer's Disease Center, which included information about resources and advice upon request, but they did not have formal counseling sessions and their family members did not have contact with the counselors. They were free to participate in the same support groups and ad hoc counseling used by caregivers in the enhanced treatment group if they so chose. Because the same highly skilled and trained counselors at the New York University Alzheimer's Disease Center were available to participants in both the intervention and control groups, caregivers in the control group undoubtedly received more information and support than is generally available in typical medical and community settings.
One counselor was assigned to each caregiver because we felt that counseling and support would be most effective if each caregiver had an ongoing relationship with someone who was familiar with his or her situation. Anecdotal evidence suggests that the follow-up assessments, conducted by the same counselors, were viewed as helpful by the caregivers receiving usual care, as well as by those receiving enhanced treatment.
The study had a low dropout rate; in the first 5 years after enrolling, 28 (6.9%) of the caregivers dropped out, of whom 13 (3.2%) were caring for patients at home at the time of refusal. An additional 55 caregivers dropped out because they became too ill to participate (N=20, 4.9%), entered nursing homes (N=4, 1.0%), or died (N=31, 7.6%). These retention rates are a major strength of the study and suggest that caregivers in both groups valued the contacts and assistance they received through the project.
Measures Used in the Analysis
Caregiver depression was assessed at baseline and at every follow-up assessment with the Geriatric Depression Scale (9), a 30-item self-report questionnaire with a yes/no format that was specially developed for use with the elderly; possible scores range from 0 to 30 (alpha=0.94). A cutoff score of 11 yields a sensitivity of 84% and a specificity of 95% (10) . At baseline, 42.9% of the caregivers in this study (52.0% of the women and 29.0% of the men) had scores above the cutoff, indicative of possible clinical depression.
The severity of the patient's dementia was determined at baseline and at each follow-up interview by using the Global Deterioration Scale (11) (alpha=0.83), a semistructured rating of patient functioning by the interviewer based on information provided by the caregiver. Patients with dementia have scores ranging from 4 to 7 on this scale, with 4 representing mild dementia and 7 representing severe dementia.
Statistical Methods
Changes in depression over the first year of the clinical trial were examined by using an intent-to-treat analysis, with the last value carried forward for the 26 participants (6.4%) who did not provide complete data through the 1-year follow-up assessment. In addition, mixed-model growth curve analyses were conducted by using SAS Proc Mixed (12) to examine the longitudinal trajec-
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http://ajp.psychiatryonline.org tories of depression. These growth curve models offer important advantages over more traditional repeated-measures analyses, especially in handling missing data (13) . Growth curves were fit for each individual subject on the basis of the number of data this person provided, allowing subjects who discontinued or completed the study before the 5-year assessment to be included in the longitudinal analyses without imputation of data for the missing observations. Imputing the last observed value and carrying it forward was considered acceptable for the relatively few missing data in the first year, but it would have led to considerable bias if applied for the increasing number of missing data through 5 years after randomization.
Variability in the actual time of the assessments was explicitly included in the growth curve models by analyzing time as a random effect. Individual growth curve parameters were modeled as a function of group (enhanced treatment versus usual care) and other predictors of interest. Restricted maximum likelihood estimation was used, and an unstructured covariance structure was specified. The depression scores obtained after treatment onset (i.e., 4-month follow-up, 8-month follow-up, etc.) were analyzed as repeated observations of the dependent variable, with "meancentered" baseline depression scores serving as a covariate. These "mean-centered" scores consisted of deviation scores; the mean baseline depression score across all caregivers (9.64) was subtracted from each individual caregiver's baseline depression score. Other predictor variables included gender (female versus male), group (enhanced treatment versus usual care), the amount of time from baseline to when each follow-up depression score was obtained, the status of the patient at the time of the interview (living at home, in a nursing home, or dead), the interaction of group and time, and the interaction of baseline depression and time. The status of the patient was analyzed as a time-dependent covariate, whereas baseline caregiver depression, gender, and group were analyzed as time-invariant covariates.
Linear, quadratic, and logarithmic growth models were examined for two different time periods. First, we analyzed changes over the first year of the study only (4-month, 8-month, and 12-month follow-ups); the group main effect and group-by-time interaction effect from these analyses addressed hypotheses similar to those tested by the intent-to-treat analyses. Second, we analyzed effects from the end of year 1 to the end of year 5 (12-month, 18-month, 24-month,.… 60-month follow-ups).
Additional growth curve analyses were conducted to determine whether depression varied as a function of cohort (enrollment phase 1 versus enrollment phase 2, time-invariant) or patient Global Deterioration Scale score (time-dependent). For all growth curve models, the Akaike information criterion (14) was used to evaluate overall model fit and to select the best-fitting longitudinal change pattern (i.e., linear, quadratic, or logarithmic).
Results
The 203 caregivers assigned to enhanced counseling and support treatment had a mean age of 71.5 years (range= 40-93) and consisted of 111 wives and 92 husbands. Caregivers in the usual care control group had a mean age of 71.1 years (range=47-95), and this group comprised 133 wives and 70 husbands. Table 1 shows demographic and clinical characteristics of the caregivers and patients at baseline. Even though the caregivers were randomly assigned to the intervention and control groups, the difference in the gender composition of the two groups was statistically significant (χ 2 =4.65, df=1, p=0.03). Baseline depression scores were also significantly lower for the caregivers receiving enhanced treatment (mean=8.9, SD=5.7) than for the caregivers in the control group (mean=10.6, SD=7.2) (F=6.59, df=1, 404, p=0.01), mostly because wives (of whom there were more in the control group) had higher baseline depression scores (mean=11.1, SD=6.7) on average than husbands (mean=7.7, SD=5.7) (F=28.93, df=1, 404, p<0.0001). These baseline differences indicated that baseline depressive symptoms and gender should be included as covariates in the longitudinal models.
Effects of Intervention Over First Year
In the first year after baseline, there was a gradual decrease in symptoms of depression among caregivers in the group receiving enhanced treatment and an increase among the group receiving usual care. At the 1-year follow- up, the difference in the change on the Geriatric Depression Scale score between the enhanced treatment group (mean=-1.1, SD=5.0) and the usual care group (mean=0.3, SD=6.0) was statistically significant (F=6.40, df=1, 404, p= 0.02) according to the intent-to-treat approach. For the growth curve analyses examining changes over the first year after randomization, the logarithmic growth curve model was found to provide better fit than either the linear or quadratic model, as indicated by the lowest Akaike information criterion score (logarithmic=5985, linear=6002, quadratic=6016). This means that better fit was obtained when the rate of change in depression was allowed to gradually decrease over time (the logarithmic model) than when this rate of change was constrained to be constant over time (the linear model). Table 2 presents the results for the logarithmic growth model during the first year after baseline for participants in both intervention groups from both cohorts. The predictor labeled "time" was obtained by calculating the natural logarithm of the number of weeks from baseline to an assessment and "centering" this value by subtracting its mean of 3.49.
The significant predictors of depressive symptoms over the first year after randomization were the baseline depression score, intervention group, time since baseline, the group-by-time interaction effect, and the baseline-bytime interaction effect. The predicted effects for group, time, and the group-by-time interaction are depicted in Figure 1 . The model-predicted values indicate that depression scores decreased during the first year for caregivers in the enhanced treatment group but increased slightly during the first year for those in the control group. As in the intent-to-treat analyses, the treatment and control groups were significantly different on covariate-adjusted depression scores at 1 year (p=0.0005) but not at 4 months (p=0.58) after randomization. In contrast to the intent-totreat analyses, the covariate-adjusted growth curve models also revealed significant group differences at 8 months (p=0.004). The analysis also revealed that 39.9% of the caregivers in the group receiving enhanced treatment were above the threshold for clinically significant depression at baseline, while only 29.8% of these caregivers exceeded the cutoff after 1 year of intervention. The corresponding percentages for the caregivers in the control group were 45.8% and 45.1% for baseline and 1 year, respectively.
We investigated whether the previously published findings on the first cohort 12 months after randomization (6) could be replicated by using mixed-model growth curve analyses. Traditional regression analyses of data from the first cohort had shown a steadily increasing difference between the enhanced treatment and usual care caregivers in the change from baseline in the number of depressive symptoms. In the present study, we investigated the replicability of this longitudinal pattern by fitting growth models for the first year for the two cohorts separately. Consistent effects were found across both cohorts, with the group-by-time interaction effect from the logarithmic model significant for both cohort 1 (t=-2.38, df=167, p= 0.02) and cohort 2 (t=-2.13, df=161, p=0.04). 
Sustainability of Intervention Effects in Years 1-5
For the growth curve analyses examining long-term effects from the end of year 1 through year 5 after baseline, a linear growth model was found to provide better fit than either a quadratic or logarithmic model (Akaike information criterion: linear=13,848, quadratic=13,867, logarithmic=13,877). This suggests that the rate of change in depression was fairly constant across time for both groups. Table 3 presents the results for the linear growth model for the two cohorts combined. Significant effects were found for all predictors except gender. The baseline-by-time interaction effect reflects the finding that depression scores were less correlated with baseline depression scores as the time from baseline increased. Figure 2 shows the significant group main effect, time main effect, and group-bytime interaction effect from this linear model. The caregivers receiving enhanced treatment averaged 1.05 depression points lower than the caregivers receiving usual care over this time period. While the difference between groups decreased in magnitude as time went on, post hoc analysis of the least squares means indicated that, after baseline differences were controlled for, caregivers in the enhanced treatment group had significantly lower depression scores (p<0.05) than caregivers in the control group through 161 weeks (3.1 years) after enrollment.
The proportion of subjects above the threshold for clinically significant depression remained higher in the control group throughout the 5 years of the analysis. Among caregivers in the enhanced treatment group, 29.8% exceeded this threshold after 1 year of intervention, 26.2% exceeded the threshold after 3 years, and 27.0% exceeded the threshold after 5 years. The corresponding rates for caregivers in the control group were 45.1%, 31.9%, and 30.0% for 1, 3, and 5 years after baseline, respectively.
Additional models were run to examine the effects of caregiver gender and of patient severity of dementia, nursing home placement, and death on depressive symptoms and treatment-related changes. The patient's Global Deterioration Scale score was added to the growth models as a time-dependent categorical covariate with four levels. Significant main effects were found for dementia severity both for the first year (F=3.69, df=3, 327, p=0.02) and for years 1-5 (F=3.94, df=3, 1548, p=0.009), indicating that caregiver depression was higher when the patient's dementia was more severe. However, neither severity of dementia nor caregiver gender had a significant interaction with treatment group in either the analysis for the first year or the analysis for years 1-5, indicating that the intervention was equally effective in reducing symptoms of depression across dementia severity level and gender. While the analyses showed that caregiver depressive symptoms decreased significantly after nursing home placement or death of the care recipient (Table 3) , the interactions between treatment group and these patient outcomes were not significant, suggesting that the intervention continued to have an impact even after these highly stressful transitional events. 
Discussion
The results indicate that the enhanced counseling and support intervention is an effective treatment for caregiver distress. Spouse-caregivers who received this intervention showed fewer depressive symptoms than participants receiving usual care at the 1-year follow-up, and sustained improvements were detectable more than 3 years after enrollment. The effects were replicated across cohort, caregiver gender, dementia severity level, and even nursing home placement or death of the patient.
These intervention effects were detected despite comparison with a control group that was likely to have received much more assistance than the typical care available in community and medical settings. In contrast to longitudinal studies following family caregivers of dementia patients without providing intervention, which have shown stable levels of depressive symptoms over time (3, 4) , this study provided benefits to caregivers in the usual care control group. They, as well as caregivers in the enhanced treatment group, showed significant decreases in depression from years 1 through 5, suggesting benefit from study participation. Thus, our results may actually underestimate the full impact of the intervention.
Few caregiver intervention studies have demonstrated effects on symptoms of depression beyond 12 months of follow-up, and we are aware of none that has shown results beyond 18 months. In our study, while no group differences were evident at the first follow-up (4 months after baseline), there were increasing differences apparent at 8 and 12 months, suggesting that the benefit of treatment was fully realized only after the caregivers received all three components of the intervention. The sustained effects demonstrated by the intervention may be due to its flexibility and the opportunity to learn skills or develop psychosocial coping resources useful over the long course of providing care for a patient with Alzheimer's disease.
Although the present project has attained a large number of subjects, long follow-up, and low rate of attrition that we believe are unique in the caregiving intervention literature, several limitations should be noted. The counselors who provided the enhanced treatment or usual care, and therefore were not blinded to treatment condition, conducted the follow-up interviews. However, the Geriatric Depression Scale consists of yes/no self-report questions, which are less subject to interviewer bias than interviewer rating measures. Previous research has shown that even when interviewers are blinded, 86% can accurately guess which participants have received active psychotherapy in a randomized trial, but only interviewer rating measures (not used as outcomes in our project) are typically affected by interviewer knowledge of group assignment (15) . In studies of psychosocial intervention, it is not possible for the subjects themselves to be blinded to treatment condition. However, the subjects in this study completed the Geriatric Depression Scale, a symptom inventory, without reference to the treatment they received. Moreover, the subjects in the usual care group also received a considerable amount of support and counseling. Consequently, the lack of blinding in our study is unlikely to explain the observed differences in scores on the Geriatric Depression Scale. Another limitation is that we have studied the impact of this intervention only on spouses in an urban setting, and our subjects were predominantly Caucasian. Future studies should investigate whether similar interventions are as effective with more diverse groups of caregivers.
In summary, our results suggest that a short course of intensive counseling and readily available supportive maintenance can have long-lasting effects in reducing symptoms of depression among caregivers of dementia patients. Caregivers generally do not have access to such intense, individualized, multifaceted, and carefully planned interventions. In most clinical settings, caregivers may be referred to support groups and advised to use informative self-help materials, such as The 36-Hour Day (16) . Our results, and those of previous studies (5), suggest that support and information alone are helpful but are not optimal interventions for caregivers.
